


N
% UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
, \\d; WASHINGTON, CC 20460
£7] mji“
J';‘AN ~ 5 990 OFFCE OF
PESTIC DES AND
TOXIC SLESTANCES
MEMORaNDUM

SUBJECT: Application for Experimental Use Permit and Petition
for Temporary Tolerance Use of Fenethanil on Stonefruit

CASWELL NO. 723Q

HED Project No. 9-1381A

Iden Nos: 707-EUP-RER Record Nos: 244519
9 G 3746 241893

FROM: Sidney Stolzenberg, Ph.D.,<7fZ7ZE§2“‘ﬁ’EI 10 Sz 5o
Section I, Tox Branch II - HFAS (H7509C)

TO: S. Lewis, PM 21
Registration Division (7509C) .
. . oy " . {7 B
THRU: Yiannakis M. Ioannou, Ph.D. E/u(jééuwnLk~ e /% [
Section Head, Section I "/ -

Tox Branch II - HFAS (H7509C)
and

Marcia wvan Gemert, Branch Chief
Tox Branch II - HFAS
Health Effects Division (H7509C)

Nomict>ant Pahm arnd Yaas~

. cea e e e
Pha..‘.u\.u;&ru.c.u, -2 - RV |

Action Reguested:

Review toxicology data in support of an application for an EUP
and a petition for temporary toleraace use on stonefruit.

In addition to an application for an EUP and a petition for
temporary tolerance uses of fenethanil on stonefruit, this data
package also contains 22 new animal safety studies for review by
EPA in support of the use of this new fungicide. -

. ]_«?;

k,




A.

B.

D.

E.

F.

CG.

TABLT. OF CONTENTS
TITLE
Background Information
Application for Experimental Use Permit and
Petition for Temporary Tolerance Use on
Stone“ruit
Toxicolegy Summary
Toxicoi.yy Profile
Data Gaps
Toxicology Issues
Recommendations

One-Liners of the 22 New Toxicology Studies

Data Evaluation Reports

11

12

12
Appendix A

Appendix B

[}
)
OIN

19

- -




w
{

o
~J
(9N
~I

BACKGROUND INFORMATION

Compound Name: Fenethanil

Structure and Chemical Name:
cN

&

N

2-(2-(4-chlorophenyl)ethyl)-2-phenyl-3-
(1H-1,2,4~-triazole)-1-propanenitrile

Other Names

RH-57,522
RH-7592

CAS Reg. No. 114369-43-6

Supplier of the Compound: Rohm & Haas.
Philadelphia, PA 19105

Application for Experimental Use Permit and Petition
for Temporary Tolerance in Stonefruit.

Prepared by: P.K. Chan, Ph.D., D.A.B.T.

Dated: January 30, 1989

Petition # 9 G 3746 Project No. 9-1381 A
Caswell No. 729 Q MRID: 410312-29
410312-30,

Proposed uses: As a systemic, foliar fungicide. It is
claimed that the compound has "protectant, curative and
eradicant properties" against fungal diseases which attack
many fruits, vegetables, cereal crops, turf, ornamentals and
tree crops. The diseases include blossom blight (Monilinia
supp.), fruit brown rot (Monilinia Supp), rust (Tranzschelia
sp.), and other diseases.

Test Product: RH 7592~2F. Contains 24% fenethanil a.i. by
weight, or 3.84 oz a.i./lb.

To be tested on: Stonefruits, including apricots, cherries,
nectarines, peaches, plums, prunes, etc.

Application rate: Maximum of 0.125 1b a.i./acre .iper
application with 8 applications per season. Maximum
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application rate will not exceed 1 1b a.i./acre/season. The
average size of each stonefruit trial will be 2.5 acre, with
a maximum of about 738 acres, requiring 1116 1b a.i. in a 2
year trial period, or 558 1lb a.i./year.

Residues found in previously conducted studies. With
treatment-to-harvest intervals of 14-15 days, detectable
residues up to 0.796 ppm for cherries, 0.101-0.473 ppm for
peaches and 0.022-0.119 ppm for plums, were found.

Proposed Tolerance: A residue of 1.0 ppm is being proposed
for the crop group.

TOXICOLOGY SUMMARY

1. Introduction

Although this application and petition are for use on
stonefruits, fenethanil is being developed for use on
fruit trees, vegetables, cereal crops, turf and
ornamentals. Therefore, residues on fruits, vegetables,
cereal food and possibly other types of food such as
dairy and meat products may ultimately be expected.

2. Composition of RH~57,592 technical used in the animal
studies.

Pure RH-57,592 is a white, crystalline solid, m.p. of
125-127°C. Technical RH-7592 is an off-white solid. The
following two lot numbers of techrnical fenethanil were
used in the animal tests reviewed in this package.

Purity (%)
Lot # EG-1442 96.4
Ted B ORDT_GeITIOAR. L ¢ G,

B L SRR =

It is claimed that no significant diffsrences in purity
and composition of impurities of these 2 lots were
evident.

3. Composition of RH-7592 2F Formulation.

This formulation is the end-use product which is a
flowable liquid containing 24% a.i. (RH-7592) by weight.

The following two different lot numbers of EP were uzed
ir animal studies.

Purity %
Lot No. EG - 1452 24.7
Lot No. EG - 1584 24.2
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A "Confidential Attachment", which shows the composition
of both lotr nuv+bers of the end-use product preparation
is included in MRID 410312-30. It is concluded bLy
applicant, "There is essentially no difference beween
the two lots."

Summa of data

a.

Acute studies

Low acute oral toxicity was shown in rats for
technical fenethanil (Tox category III) and for the
end-use product (Tox category IV). Acute dermal
toxicity was low for technical fenethanil (Tox
category IV) and for the end-use product (Tox
category III). An acute inhalation study for
technical product is being waived because of
difficulties in producing an aerosol, with the

end use product, acute inhalation toxicity was low
(Tox category III). Primary eye irritation caused
by either the technical or end-use product was low
(Tox category IV). Neither technical fenethanil nor
the end-use formulated product was irritating to
the skin of rabbits nor did either of them cause
delayed hypersensitization on guinea pig skin.

Subchronic

Three 90-day oral, dietary dose subchronic studies,
with the mouse, rat and dog, have been submitted.
In all three species, hepatomegaly was observed at
the higher dose levels in both sexes, which was
associated with enlargement of hepatocytes, and
hepatocyte vacuolation noted in rats and dogs.

. Serur  .enzvnec  mencyrallsr sococioted with  lives

Ghuiizes, Stiu s ALP, SGPT and &G, tended to pe
elevated at doses that were hepatotoxic. 1In the
rat, an increase in thyroid follicle cell size was
also obseived.,. The hepatomegalic effects were
considered to be the result of 1liver enzyme
induction, whereas the thyroid follicle cell
enlargement in rats was corsidered to be secondary
to hepatomegaly and liver eizyme induction.

Chronic

Nc chronic toxicity studies were submitted in this
package. These are not presently required for an
EUP or a temporary tolerance permit.

(S}
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dncogenicity

No oncogenicity tests appeared with this submission.
These studies are presently not required for an EUP
or temporary tolerance.

Developmental Toxicity and Reproduction

In a rat developmental toxicity test, no teratogenlc
effect was observed. There was an increase in early
and late resorption with a decrease in number of
live fetuses per dam at 75 and 150 mg/kg/day and a
decrease fetal weight at 150 mg/kg/day. However,
these two doses were also associated with toxicity
to the dams, based on a decrease in body weight
compared to controls.

No developmental toxicity test in rabbits has been
performed. A 2—generat10n reproduction test in rats
is presently in progress and an interim summary of
the results was submitted. These studies are not
presently required for an EUP or temporary
tolerance.

Mutagenicity

A Dbattery of five mutagenicity studies were
performed with technical fenethanil. This included
two Ames tests, a test for induction of mutation at
the HGPRT locus in Chinese hamster ovary cell
cultures, an in vivo cytogeneticrs assay using rat
bcne marrow cells, and an unscheduled DNA synthesis
test using a rat primary hepatocyte culture. No

indication of mutagenicity was observed in al. flve
tegt= Tha tuwn, Ameg “-—\e#N arc. olassicioa

s DGR oy

Absorption, Retention, Metabolism and Excretion

No studies were submitted but are presently not
required for a temporary tolerance use permit.

TOXICOLOGY PROFILE

1. Fenethani) (RH-57, 592) technical, 96.4% purity

81 Series Acute Toxicity and Irritation

Studies. Sufficient data are available to
indicate that fenethanil is of 1iow acute
toxicity.
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81-1 Actue Oral (MRID 410312-07 for male and
female rats and MRID 410312-09 for male rats).
The LD50 for male and female rats was greater
than 2000 mg/kg but less than 5000 mg/kg in
both studies; Toxicity category III. (Core
Guideline, both studies).

81-2 Acute dermal (MRID 410312-08). The LD50
in rats of both sexes was greater than 5000
mg/kg; Toxicity category IV. (Core Guideline).

81-3 Acute inhalation. This study has been
waived because of technical difficulties in
producing an aerosol with technical fenethanil.
An acute inhalation study for the end-use
product with fenethanil was performed, the
results of which are summarized below.

81-4 Primary eye irritation (MRID 410312-11)
Under the conditions of this study, 0.1 g of
this material was not irritating to the
unwashed eyes of rabbits. Toxicity category
IV. (Core Guideline).

81-5 Primary dermal irritation (MRID 410312-
12) . This substance was non-irritating to the
skin of male, New Zealand white rabbits. (Core
Guideline).

81-6 Acute dermal sensitization (MRID)
410312-13). In guinea pigs, by the Buehler
method, this compound did not cause delayed
hypersensitivity. (Core Minimum).

82 Series Subchronic Studies

82 1 SULLLFCLIC vial. The reguiiement ror orai
feeding studies in two species, a rodent and

noa-rodent, has been completed. Two studies
in rodents and one in the dog were performed.

a. Rodent, mouse, 3 month, diet

(MRID 410735-03). Doses tested of 96.4%

purity were 0, 20, 60, 80 and 540 ppm. which
came to 3.8, 11.1, 28.6 and 99.1 mg/kg/day in
males, 5.7, 17.6, 50.4 and 139.2 mg/kg/day in
females. Increases in 1liver weight were
cbserved in males at 180 and 540 ppm and in
females at 540 ppm. A dose related increased
incidence and severity of centrilobular or
diffuse hepatocyte hypertrophy was observed in
males at 60 ppm and higher doses, and in

cT
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femzles at 180 and 540 ppm. Other changes in
liver histopathology were observed. Increases
in serum enzymes associated with liver toxicity
including SGOT and SGPT, were observed in males
at 180 and 540 ppm and in females at 540 ppm.
The investigators considered these changes to
be associated with liver enzyme induction. The
LEL was defined as 60 ppm and the NOEL as 20
ppm. (Core Minimum).

b. Rodent, rat, 3 month, diet (MRID
410735-02). Doses of technical substance
tested were 0, 20, 80, 400 and 1600 ppm, which
came to 1.3, 5.1, 25.3 and 103.0 mg/kKg/day in
males, and 1.5, 6.3, 31.1 and 123.9 mg/kg/day
in females. The primary effects were on the
liver where increased size, lobularization and
and histopathology changes were noted.
Microscopic changes that were dose related in
incidence and severity in both sexes at 80, 400
and 1600 ppm were hepatocellular hypertrophy
with wvacuolation. Other effects possibly
associated with the liver changes were plasma
decreases 1in triglycerides, increases in
cholesterol in both sexes at 1600 ppm, and an
increase in GGT at 1600 ppm only in the males.
Increases in thyroid follicle cell size at 1600
ppm in both sexes was considered by the
investigators to be secondary to hepatomegaly
and liver enzyme induction. The LEL was 80 ppm
and the NOEL was 20 ppm. (Core Guideline).

c. Non-rodent, dog, 3 month, diet (MRID
410735-04). Doses tested were 0, 30, 100, 400
and 1600 ppm, which came to 1.0, 3.3, 13.3 and

LR A maptha/darin moles ond L. 10T, 148 .nd
33.3 wy, hy/day it females. ‘fne primary etfect
was on the liver, where an increase in weight
was seen in both sexes at 400 (n.s.) and 1600
(P< 0.05) ppm. Also in both sexes, diffuse
hepatocellular hypertrophy was noted, for which
the incidence and severity were dose related.
In all 4 males of the 1600 ppm group,
multifocal vacuolaticn was seen in the
enlarged hepatocytes. Clinical chemistry
changes noted included those usually associated
with liver toxicity including increases in ALP,
SGPT and GGT at 400 or 1600 ppm. Decreases in
albumin, globuiin ard total protein wer=
generally observed at the highest dose level.
The LEL was 400 ppm and the NOEL was 100 ppm.
{(Core Minimum).
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83 Series Chronic Toxicity in 2 Species,
oncogenicity Tests in 2 Species, Developmental
Toxicity in 2 Species and 2-Generation

Reproduction in the FKat. This group of
requirements have not been completed.

83~-1 Chronic Feeding in a Rodent and in a Non-
Rodent. No such studies have been submitted.

83-2 Oncogenicity Studies in 2 Species. No
studies have been submitted.

83~3 Developmental Toxicity in Two Species.
Only one study in rats nas been completed. No
test with rabbits was included.

In a study with rats, no teratogenic effect was
observed. At 75 and 150 mg/kg/day, a dose
related increase in both early and late
resorptions and a decrease in live fetuses per
dam was observed. A decrease in mean fetal
weight was observed only at the 150 mg/kg/day
dose dgroup. Bcth doses at which embryo
toxicity was observed were associated with
maternal toxicity, based on decreased body
weight of the dams following the dosing period.

83-4 Reproduction, 2-Generation. Only a
summary interim repocrt of an experiment that
is still in progress was submitted.

84 Series Mutagenicity Tests. No
indication of mmtagenirity was ohseryesd
2 hoTrory of fiva-otesti oI LLis g
of these tests, Both Ames tests, were
classified Unacceptable.

1=4
43

84-2 Gene Mutation. Two Ames tests were
performed. No evidance of mutagenic responses
with bacteria for frame shift or point
mut.tions were noted. Both tests were
classified as Unacceptable.

84-2 Gene Mutation. A test for inducticn of
gene mutation at the HGPRT locus in cChinese
hamster ovary cells was performed. No evidence
gene mutation at the HGPRT locus was observed.
(Acceptaple).

EliacS. Two T
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84-2 Structural Chromosomal Aberration. An in
vivo cytogenetics assay using bone marrow from
treated rats was performed. No increase in
number of cells with aberrations or in
aberrations per cell were noted. (Acceptable).

84-2 Other Genotoxic Effects. No increase in
unscheduled DNA synthesis in a rat primary
hepatocyte culture, was observed. (Acceptable).

85 Series Special Testing.

No studies in this series have been submitted.

2. renethanil (RH-7592 2F) End-Use Product, 24%

81-1 Acute, oral (MRID 410312-21 for male rats
and MRID 410312-22 for female rats). The LDS0
in rats of both sexes is greater than 5000
mg/kg; Toxicity category IV. (Core Guideline
for male and female rats).

81-2 Acute dermal (MRID 410312-23 for male
rats and MRID 410312-24 for female rats). The
LD50 in rats of both sexes was greater than
5000 mg/kg; Toxicity category IV. (Core
Guideline for both studies).

82-3 Acute inhalation (MRID 410312-25). The
LC50 was greater than 2.1 mg/liter. Tox
category III. (Cla551f1ed core Supplementary
because particle size generated was too large
to be respirable).

82-4 Prlmagx eye 1rr1tat10n (MRID 410712- 26). _

' =) L .
-sv- ] .- S v gy .. R B Ok
‘ Wi ..=J. ;...n—..—l‘.'a.—‘. P L L a;(‘ PO DR »,«—- v

indication of eye lrrltatlon. Tox category IV
(Core Guideline).

82-5 Primary dermal irritation (410312-27).
RH-57,592 2F was not irritating to the skin of
rabbits. Tox category IV. (Core Guideline).

82-6 Acute dermal sensitization (MRID 410312~

28) RH-57,592 2F did not cause delayed
hypersensitization in guinea pigs. (Core
Guideline). 19
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E. NATA GAPS

The following Guideline Toxicology studies can bhe
required for registration of technical fenethanil
for terestrial, food crop use.

81-1 Acute oral toxicity (R)
81-2 2cute dermal toxicity (R)
81-3 Acute inhalation toxicity, rot (R)
81-4 Primary eye irritation, rabbit (R)

81-5 Primary dermal irritation (R)
81-6 Dermal sensitization (R)
82-1 90~day feading studies; 2 spp. roaent
and non rodent (R)
82-2 21-day dermal (R)
82-4 90-day inhalation - (R)
83-1 Chronic feeding 2 spp. rodent and
non-rodent (R)
83-2 Oncogenicity (R)
§2-3 Develcopmental toy1c1ty, 2 spp. (R)
83-4 Reproduction, 2-gereration (R)
84-2 Gene mutation (R)
84-2 Structural chromosomal aberration (R)
84-2 Other genotoxic effect (R)
85-1 General metabolism (R)

(R) = Required

Acute delayed neurotoxicity studies and 90-day
neurotox1c1ty studies are not requ;red because this
is not an organophosphate, it is not expected to
depress acetyl cholinesterase act1v1ty, and evidence

. - nf nenrotonicity wastnoboscas inoa SR

studies perivimed,

The following studies listed above were not
performed.

82-2 21-day dermal

83-1 Chronic toxicity, 2 spp

83-2 Oncogenicity, 2 spp

83-3 Developmental toxicity, rabbit
83-4 Reproduction, 2-generationx
85-1 General Metabolism

* A brief summary-interim report of a 2-generation
reproduction study presently in progress was

11
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submitted. The study will ba core classified by EPA
upon submission of the data aZter completion.

These five categories of studies, required for
registration of the tachnical grade of a compound,
are not required for a temporary tolerance permit.

The following Guideline Toxicology studies can be
required for registration of the end-use product
with fenesthanil for terrestrial, food crop use,
providing the requirements fco technical fernethanil
are completed.

81-1 Acute oral toxicity (R)
81-2 Acute dermal toxicity (R)
81-3 Acute irhalation toxicity, rat (R)
81-4 Primary eye irritation, rabbit (R)
81-5 Primary dermal irritation (R)
81-6 Dermal sensitization (K)

All " f the above studies with the formulation for
an end-use product. have been performed.

F. TOXICOLOGICAL ISSUES

Based on the NOEL of 1 mg/kg/day {(90-day rat feeding
study) and a safety factor of 1000, the provisional A.~
value was calculated to be 0.001 mg/kg/day. The average
TMRC (based on the requested tolertance of 1 ppm) was
calculated to be 0.000364 (for U.S. population). The
percent of PADI utilized is approximately 36.4.

G. RECOMMENDATIONS

Toxicology Branch II (HFAS) recommends against granting
the FUIP ara femnorary tolerzinca £or thanae vl fendehanil o
On sU.L.Iuit _Llil lhe réyistriaiui submits an acceptable
acute inhalation LCS0 study, with the end-use product
(RH-57592 2F).




Reviewed By: Sidney Stolzenberg, Ph.D.

Review Section I, Toxicology Branch II, HFAS/HED (H7508C) .
Secondary Reviewer: Yiannakis M. Ioannou, Pa.D. % J7~. (237
Review Section I, Toxicology Branch IT, HFAS/HEDv(é 509C)

DATA EVALUATION REPORT

study Type: Teratology - Developmental Toxicity
Species: Rat
Guideline: 83-3

EPA Identification Nos: EPA MRID (Accession} No.: 410735-05 and
410312-14
EPA ID No.: 707-EUZ-RER
Caswell No.: 723Q
HED Project No.: 9~--1381A

Accession No. 410312-14 consists of correcticns for this study
due to errors in the original report (Accession No. 410735-95).

Test. Material: Fenethanil
Synonyms: RH-7592
Study Number: .87R~065

Sponsor: Rohm & Haas Company
Philadelphia, PA 19105

Testing Facility: Rohm & Haas
Toxicology Department
Spring House, PA 19477

Title of Report: RH-7332: Oral (Gavage) Developmental Texicity
Study in Rats

Anthores H M, Salomon,. PhoDL o 84udy Directon anl BT e s s

Report Issued: February 8, 1938
Conclusions: (Summary sf findings)

RH-7592 caused a decrease in body weigh: and body weich
gain of pregnant rats at doses of 75 and 150¢ ag/kg/day but ao
observable effect at 30 mg/kg/day. No teratzgenic effect was
observed, but at 75 and 150 mg/kg/day an incrzase in resorztion
sites and a decrease in number of live fetusss per dam wers seen;
both effects apparently dose related. There was also a decrease
in fetal weight in the high dose group.

yony
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Maternal toxicity: LEL = 75 mg/kg/day
NOEL = 30 mg/kg/day

Developmental toxicity LEL
NOEL

75 mg/kg/day
30 mg/kKg/day

No teratogenic effect was evident.

A/D = 1

Core Classification: Minimum (Satisfies data requirement)

A preliminary study, dated February 17, 1987, appears in
appendix M of the report. Lot No. used was W5-9128 (different
than in the main study). Doses given between days 6-15 of
gestation were 0, 50, 100, and 150 mg/kg in a constant volume of
10 mL/kg for all doses. Group sizes were 11 in controls, 10, 11,
and 10 in low, mid and high dose, respectively. All fetuses were
examined for external alterations but only controls and high dcse
were examined for visceral and skeletal anomalies.

A decrease in body weight among dams treated with 100 and
150 mg/kg was seen, but it was transient in the 100 mg/kg group.
An increase in incidence of alopecia and scant feces was seen for
100 and 150 mg/kg treated dams. do deaths occurred in any
treated dams or controls. No effect on pregnancy rate was
evident.

There was an increased incidence in fetal skeletal
variations in the high dose group, predominantly of 14
rudimentary rib and retarded skeletal development with unossified
sternebrae. There was alsoc a suggestion of teratogenicity in the
150 mg/kg group, based on increased incidence of malformed
fetuses; 5 affected litters with 1 malformed fetus in each of
them. These included the total of external, soft tissue and
skeletal anormalies.found. .Tpiemntract ne ancmalies were cogrzd

- ~yes -

- - cte e ~ ey e e R o e -
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MAIN STUDY
A. Materials:
1. Test Compound: Purity: 96.4%, Description: White

solid, Lot No.: EG1442 (technical), Contaminant: list
in CBI Appendix.

2. Vehicle: 0.5 % agqueous nethylcellulose.




3. Test Animals: Species: Rat (female), Strain: CRL:CD B,
Source: Charles River, Stone Ridge, NY, Age: 66-75 days
old when ceceived, Weight: 184-229 g when received. An
acclimatization period of 7 days was allowed before
mating.

B. Study Design:

This study was designed to assess the developmental toxicity
potential of RH-7592 when administered by gavage on gestation
days 6 through 15, inclusive.

Mating -The females were mated with males of the same strain,
maintained at the testing facility for breeding purposes.

Group Arrangement:

Dose Level

Test Group (mg/kqg) Number Assigned
Control o] 25
Low Dose 30 25
Mid Dose 75 25
High Dose 150 25

Dosing - All doses were in a volume of 10 mL/kg of body
weight/day prepared daily during the dosing period. The
dosing solutions were analyzed for concentration and
stability. Dosing was based on the most current body weight
during gestation, obtained on days 0, 6, 8, 10, 13, 16, and
20.

Observations - The animals were checked twice daily for
mortality or abnormal condition from day 0 to 19. Dams were
sacrificed on day 20 of gestation. Examinations at sacri€ica
e od o UoragnasZhed oF nedghilog wiswidoal ke tenaghiede o mmgaonam s
) live and dead fetuses, corpora lutea count, detection of
early resorption with ammonium sulfide.

The fetuses were examined in the following manner: Staples'
technique was used for soft tissue evaluation and Dawson's
method using alizarin red for skeletal examination. All
fetuses were examined for skeletal changes, half (alternate
fetuses) for soft tissue changes.

Historical conurol data were not provided to allow compariscn
with concurrent controls
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Statistical Analysis - A pairwise test between control and
treated groups was applied for each pavameter measured. For
comparisons, Fisher's exact tast, ANOVA with Dunnett's test
or Mann-Whitney's test were used for the various parameters
-measured.

Compliance - A signed Statement of Confidentiality Claim was
provided.

A signed Statement of compliance with EPA GLP's was provided.
A signed Quality Assurance Statement was provided.
Results

Maternal Toxicity

Mortality* None in any group due to treatment. One on high
dose died uue to intubation error.

Clinical Observations: Increased incidence of alopecia at 75
and 150 mg/kg doses, .dose related, was noted, especially

between days 6-15 of gestation. Increased incidence of scant
feces was seen at 75 and 150 mg/kg.

Body Weight:
The investigators supplied the following data:

Table I: Mean Body Weight Gain + S.E. (grams)?

Days 0-6 Days 6-16 Days 16-20
Pre-dosing Dosing Post-Dosing
Group: N= Period Pericd Pericd
Control 24 28+1.6 56+2.1 69+1.7
LDT 22 27+1.2 57+2.6 71+1.7

. MDT 23 26+2.0 .  42+4.0% 66+2.3

2 pata extracted from Table 4 of report.
* P<0.0S5.

Decreases in mean body weight gain were observed in the mid
and high dose groups during the dosing period. Body weight
gains were similar in all groups fcllowing the dosing period.

Fcod Consumpticn: No data.




Cesarean Section_ Observations:

Table III Cesarean Section Observations

Dose: Control LDT MDT HDT
#Animals Assigned
#Animals Mated/Inseminated 25 25 25 25b
Number Pregnant 24 22 23 23
Pregnancy Rate (%) 96 88 92 96
Maternal Wastage No indications of maternal wastage in

any group was noted

Corpora Lutea/Dam 18.5 18.1 16.8 15.8%*
Implantations/Dam 15.6 15.3 13.7%* 13.9%
Live Fetuses/Dam 14.8 14.7 12.5% 10.6%*
Total Resorptions 0.8 0.6 1.3 3.3%

Early 0.8 0.5 1.0 2.4%

te 0.0 0.0 0.3 0.9%*

Dead Fetuses/Dam 0 o o 0
Mean Fetal Weight (gm) 3.5 3.6 3.4 3.0%
Preimplantation Loss (%) 14.5 14.4 16.7 9.7
Postimplantation Loss (%) 5.1 3.9 9.5 23.8
Sex Ratio (% Male) 44.6 «8.3 51.2 53.8
g== Data extracted from the report.

One pregnant animal died due to intubation error.
Therefore, pregnancy rate -is based on 24 animals in this
group. :

& -~
Wm0

A decrease in corpora lutea count in the high dose group was
noted (P<0.05). There we.e decreases in total implantations
per dam in both mid and high dose groups (P<0.05), but no
increase in percentage of preimplantation loss. There was a
substantial increase in total resorption sites, especially in
the high dose group (P<0.05) which for the most part
reflected early resorbs, although late resorb sites were also
statistically significantly increased. As a result, total
live fetuses per dam were decreased in mid and high dose
groups (P<0.05) and was apparently dose related. Neverthe-
less, no dead fetuses were found in any treated or controi
dams. The decrease in total live fetuses per dam appeared to

5
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be a reflection of postimplantation loss. Mean fetal weight

was reduced in the high dose treated dams (P<0.05). However,
there was no change in sex ratin of fetuses on Day 20 of
pragnancy.

Developmental Toxicity:

Table IV: External Examinations

observations™ Control Low Dose Mid lose High Dose
#Pups (litter) examined 355(24) 324(22) 286(23) 222(21)
#Pups (litters) affected 1(1) 0(0) 1(1) 1(1)
(Individual observation 1(1) 2 0(0) 1(1) 1(1)

with both fetal and
litter incidences)

(* Some observation may be grouped together.

(9 Fetal [litter] incidence.

No effects on external malformations were evident.

Takble IV: Visceral Examinations

Observations Control lLow Dose Mid Dose High Dose

#Pups (litter) examined 186(24) 170(22)  153(23) 127(21)
#Pups (litters) affected 3(3) 0(0) 2(2) 3(3)
{(Individual observation 3(3)a 0(0) 2{2} 3(3)

with both fetal and
litter incidences)

(* Some observation may be grouped together.
(9 Fetal [litter] incidence.

No effert+ on eaft tisane prlfrrmeticne Tog ovidant.

18




Table IV: Skeletal Examinations

Observations® Control Low Dose Mid Dose Hig.r Dose
#Pups (litter) examined 354 (24) 322(22) 285(23) 218(21)
#Pups (litters) affected 1(1) 0(0) 0(0) 1(1)
(Individual observation 1(1)2 0(0) 0(0) 4(1)

with both fetal and
litter incidences)

(* Some observation may be grouped together.
(% Fetal [litt~r] incidence.

No effect on skeletal malformations were noted. 1In addition,
there was no indication of increased incidence of fetal
retarded skeletal development due to treatment.

Skeletal Variants - An increase incidence of fetal skeletal
variants, both number of fetuses and number of litters
affected, was observed at 150 mg/kg dose, predominantly with
a 14th rudimentary rib.

Discussion:

Doses of technical, 96.4% of RH-~7592 given by oral gavage
were 0, 30, 75, and 150 mg/kg/day. No deaths to the dams was
seen at any dose levels but increased incidence of alopecia
and scant feces was observed in dams treated with 75 and 150
mg/kg. There was a decrease in body weight and body weight
gain of dams in the mid and high dose groups.

There was no effect on pregnancy rate at any dose level.
There was a substantial increase in resorption sites,
especially in the high dose group. Probably reflecting this
wac a decrease in live fetuses per dam in both mid and high
dose groups, apparently dose related. No dead fetuses were
found in dams of .any treated.or contral grann . Mazan fef2l
wEnee wES prraucea in The noigh U320 Ttrealtudigooupt o ne”
indication of teratogenicity was seen, but there was an
increased incidence in skeletal variants, predominantly
fetuses with a 14th rudimentary rib.

Maternal toxicity LEL = 75 mg/kg/day
NOEL = 30 mg/kg/day
For developmental toxicity LEL = 75 mg/kg/day
NOEL = 30 mg/kg/day
A/D =1
7
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Reviewed By: Sidney Stolzenberg, Ph.D. .
Review Section i, Toxicology Branch II, HFAS/HED (H7533p) .
Secondary Reviewer: Yiannakis M. Ioannou, Ph.D. %%ﬁ’: /24@/57
Review Section I, Toxicology Branch II, HFAS/HED . (H7509C)’

DATA EVALUATION REPORT

Study Type: 3-Month Oral, Rat Caswell No.: 723Q

Accession No.: 410735-02 HED Project No.: 9-1381A

Test Material: Fenethanil
Synonyms: RH-7592
Study Number: 87R-103

Sponseor: Rohm & Haas Company
Spring House, PA 19477

Testing Facility: Rohm & Haas
Toxicology Department

Title of Report: Three-Month Dietary Toxicity Study in Rats
Authors: H.J. Bernacki, Jr. and G.A. Hazelton
Report Issued: Completed July 26, 1988

Conclusions:

Doses of fenethanil in the diet tested were 0, 20, 80, 400,
and 1600 parts per million (ppm). The primary effects were on
~the liver, where increased size, lobularization, and
histopathology changes were observed. The main histopathology
change at 400 and 1600 ppm in both sexes was hepatocellular
hvpertrophy, and.wvaeuolatior of heratocytss ot 90. 400 558 14500
oo LT matce and al 4C5 and 1600 ppum in femuies. - ucher eftrects
which may be associated with the liver changes were decreases in
plasma triglycerides, increases in cholesterol of both sexes at
1600 ppm, and increases in GGT at 1600 ppm in males. Increases
in thyroid follicle cell size at 400 and 1600 ppm in males and
1600 ppm in females were considered to.be secondary to the
hepatomegaly and liver enzyme induction due to treatment.

it

-~ LEL = 80 ppm (5.1 mg/kg/day in males, 6.3 mg/kg/day in
females)

- NOEL = 20 ppm (1.3 mg/kg/day in males, 1.5 mg/kg/day in
females)




Classification: Core Guideline

A.

B.

Materials:

1. Test Compound: RH-7592, Description: Off whitesolid
lot No.: EG1442, Purity: 94.6%

2. Test Animals: Species: Rat, Age: 6 weeks, Source:
Charles River Kingston, Stone Ridge, NY.

study Design:

1. Animal Assignment - Animals were assigned 1 per cage to
the following test groups:

Dose in . Main Study
Test diet 3 Months
Group (ppm) Male Female
1 Cont. 0 10 10
2 20 10 10
3 80 10 10
4 400 10 10
5 1600 10 10

Doses were based on a 2-week range finding stﬁdy.

2. Diet Preparation - Diet was prepared biweekly and stored
at unspecified temperature. Samples of treated focd were
analyzed for stability and concentration at weeks 1-2, 4,
8 and 12.

Results - Average for homogeneity and stability after 2
weeks of storage ranged between 96 to 106 percent of
target doses in all four diets at all four time

O —-;,1,5."-.";‘_‘2 :'a,..g.e E i NN . FE ) )

3. Animals received food and water ad libitum.

4. Statistics - The following procedures vere utilized in
analyzing the numerical data: Analysis of variance or
covariance was used after inspection of homogeneity of
variance acioss treatment groups and sampling times for
virtually all parameters except hematology. In
evaluating hematology parameters, the values were
transformed using a square root function prior to such
analyses. Group means were compared using least square
means and Dunnett's t-test.

3
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5. Compliance

- A signed statement of confidentiality Claim was
included.

- A signed statement of compliance with EPA's GLP was
provided.

- A signed Quality Assurance Statement was provided.

Methods and Results:

1. oObservations - Animals were inspected daily for signs cof
toxicity and mortality.

Toxicity/Mortality (survival)

No deaths, no clinical signs indicative of toxicity were
seen.

2. Body Weight - Animals were weighed weekly starting from 1
week prior to dosing.

Mean body weight was decreased only in the 1600 ppm group
starting after the first week through the 13th week
(P<0.05 between weeks 1-10 for males and P<0.05 between
weeks 1-13 for females).

3. Food Consumption and Compound Intake - Consumption was
determined and mean daily diet consumption was
calculated. Efficiency and compound intake were
calculated from the consumption and body weight gain
data. Feed intake was decreased only in the 1600 ppm
group with both sexes starting at week 1 to about week 10
or 11 in both sexes (P<0.05 between weeks 1-8 in males,
and 1-9 in females).

Taed efficiency was decreased for hoth reavee in +he 1400
PPw GLuup ONLY QUi Lidy Weih 1 -f Chv oiuGy.  Toupbuid T
intake averaged over the entire 13 weeks of the study was
as follows:

Dose Compound Intake (mg/kg/day’
ppm Males Fema.
20 1.3 1.5
80 5.1 6.3
400 ' 25.3 31.5
1600 103.0 1253.9
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Signed statements by Lionel F.

Rubin, V.M.D., one dated March 22, 1987 (pretest) and the

other dated June 10,

1987, w~=re included.

No effect of compound treatment was evident.

Blood was collected before treatment and at 3 months for
hematology and clinical analysis from all animals.

The

CHECKED (X) parameters were examined.

a. Hematology
Hematocrit (HCT)*
Hemoglobin {(HGB)*
Leukocyts count (WBC)*
Erythrocyte count (RBC)*
Platelet count*

Blood Clotting Measurements
(Thromboplastin time)
(Clotting time)
(Prothrombin time)

Red blood cell morphologv

Leukocyte differential count*
Mean corpuscular HGB (MCH)

Mean corpuscular HGB conc. (MCHC)
Mean corpuscular volume (MCV)
Reticulocyte count

*Required for subchrnnic and chronic studies.

X

X

X
X
X

small increases in females of high dose groups were
seen for erythrocyte count (P<0.05), platelet count
(P<0.05), MCV (P<0.05) and MCH (P<0.05) were seen.

The toxicological significance of those effects is

considered equivocal by the investigators.

b. Clinical Chemistry
X
Electrolytes: Other:
Calcium#* X| Albumin#*
Chloride#* X! Blood creatinine*
Magnesium* X| Blood urea nitrogen*
Pha=snharous® . 1¥| Cholester~l*
“FOtw35l4m* ‘ TH@leiuiing
Sodium= X| Glucose*

Enzymes X| Total Bilirubin*
Alkaline phosphatase X{ Total Serum Protein*
Cholinesterase X| Triglycerides
Creatinine phosphokinase* Serum protein electrophoresis
Lactic acid dehydrogenase X| A/IG ratio
Serum alanine aminotransferase (also SGPT)*

Serum aspartate aminotransferase (also SGOT)*
gamma glutamyl transferase (GGT)
glutamate dehydrcgenase

*Required for subchronic and chronic studies.
In the 1600 ppm group, decrease in triglycerides of

4
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In the 1600 ppm group, decrease in triglycerides of
both sexes, substantial in males (P<0.05 in males),
increases in cholesterol of both sexes (P<0.05 in
females), decrease in albumin only in females (P<0.05),
increase in globulin only in females (P<0.05) therefore
an increase in A/G in females (P<0.05) were seen. Also
at highest dose, increases in BUN (P<0.05 in females)
were seen. Tha changes in albumin, globulin and AIG in
group 5 were considered secondary to the decrease in
body weight and feed intake by the investigators.

Urinalysis® - Urine was collected from fasted animals at
3 months. The CHECKED (X) parameters were examined.

X X
Appearance¥ X| Glucose*
Volume* X! Ketones*
X| specific gravity* X| Bilirubin#*
Xi{ pH X| Blood#*
X| Sediment (microscopic)* Nitrate
X| Protein#* Urobilinogen
*Required for chronic studies
No effects were observed.
Sacrifice and Pathology - All animals that died and that

were sacrificed on schedule were subject to gross
pathological examination and the CHECKED (X) tissues were
collected for histological examination. The (XX) organs
in addition were weighed.
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X X X
Digestive System Cardiovasc./Hemat. Neurologic
Tongue X |Aorta* XX| Brain*
X|Ssalivary glands#* XX |Heart#* X Periph. nerve=*
X |Esophagus* Bone marrowk X | spinal cord (3
X|stomach#* X |Lymph nodes* levels)#*
X | Duodenum#* X |Spleen* X | Pituitary*
X} Jejunum#* Thymus* X Eyes (optic n.)*
X|Ileum* Urogenital Glandular
XiCecum* XX |Kidneys* XX| »Adrenals*
X|Colon* X |Urinary bladder* Lacrimal gland
X|Rectum* XXiTestes* X | Mammary gland#*
XiLiver* X | Epididymides X | Parathyroids#*
X| Gall bladder* X | Prostate X | Thyroids#*
X | Pancreas* X Seminal vericle Other
Respiratory XX| Ovaries* X | Bone*
X]|Trachea* X | -Uterus* X Skeletal muscle*
X|Lung#* X | Vagina X | Skin*
Nose X All gross lesions
Pharynx and masses*
Larynx

*

a.

Required for subchronic and chronic studies.

organ weight - Increases in liver weight of both

sexes at 400 and 1600 ppm (dose related in both
sexes; relative to body weight at 400 ppm, absolute
and relative at 1600 ppm) appeared to be the only

compound related effect.

A decrease in adrenal

weight of males but an increase in adrenal weight of

females in the highest dose group appeared to be a

Ovarian weight in the 1600 ppm
group was increased (P<0.05 for both relative and
absolute) but was considered of no toxicological
significance because of no histopathology changes.
Increase, in relative kidney and brain weights of

. ..females were.cnnsidered te bhe secondary te tha

sporadic effect.

i - . . - A T - P . L
deCIelng iu owuy weigiic.

Organ Dose

Absolute Weights(qg)

Liver 0
20

80

400

1600

* P<0.0.05

Male Female
13.621 + 2.427 7.263 £ 1.094
13.386 + 1.048 7.160 * 0.557
14.172 + 1.884 7.623 £ 0.781
15.598 + 2.551 7.874 £ 1.046
19.349 £ 2.574 10.227 * 0.483

Relative Weight

Male Female
2.64 2.50
2.52 2.56
2.61 2.65
2.94% 2.95%
* 3.90% 4.20%




b. Gross Pathology - The only compound related effects
apparently only at highest dose, were an increased
incidence of prominent lobular architecture of liver
(both sexes) and an increased incidence of foci or
diffuse brown discoloration in tke liver.

Table I
Sex Male Female
Dosage (ppm) 0 20 80 400 1600 0 20 80 460 1600
Number of Rats/Group: 10 10 10 10 10 10 10 10 10 130
LIVER:
- discoloration, diffuse 0

0o o0
- disc._oration, focus/foci 0 1 1 1] 2 1 3 o 1

- prominent lobular

architecture

3

3

4

Microscopic Pathology - All organs listed above, from

control and highest dose treated groups, were
examined for histopathology, but tissues of all dose
groups from kidneys, liver, lung, thyroid, testes,
and ovaries were also examined. The only compound

related changes noted were in the livers and thyroids
as seen from the data abstracted from the reports.




Table II

Sex Males Females

Dose (ppm) 0 20 80 400 1600 0 20 80 400 160a

Number of Animals/Group: 10 10 10 10 10 40 10 10 10 10

LIVER: .

NO. EXAMINED 10 10 10 10 10 i0 10 10 10 10

NO. NORMAL 2 3 0 0 0 2 3 1l 0 0

-hypertropy, hepatocytes,

centrilobular, minimal 0 0 1 8 0 0 0 0 5 2

-hypertropy, hepatocytes,

centrilobular, slight 0 ¢ 0 1 6 0 (1] 0 1 7
~hypertrspy, hepatocytes,
centrilobular, moderate O 0 0 0 4 0 0 0 0 1
Total Incidence 0 0 1 9 10 0 0 0 6 1C
-angiectasis, focal 0 0 1 0 0 0 0 0 0 s}
-cellular alteration,
focus/foci, basophilic 4] 0 0 0 0 0 0 1 0 s}
-infiltration, mono-
nuclear-cell, multifocal 7 7 7 7 3 7 7 6 9 3

-lipidosis, tension, focal 1 1 3 0 2 0 1 3 2 2

-necrosis, centrilobular o] 0 0 2 0 0 0 s o] s]

-necrosis, focal 1 0 3 0 0 0 0 0 0 )

-proliferation, bile duct 1 0 0 0 1 0 0 0 v} )

-vacuolation, hepatocytes,

centrilobular/midzonal 0 0 3 4 6 0 0 0 7 2

-vacuolaticn, hepatocytes,

multifocal 2 1 0 0 0 1 3 3 0 o
-vacuoclation, hepatocytes,
periportal/perilobular 0 0 ll 0 0 1 0 0 2 6

THYROID:

NO. EXAMINED 10 10 10 10 10 i0 10 10 10 12
NO.. NORMAT. . & .8 o 1 1 C A T S
T Cysiis) ' 5 5 oz o o FY v 0 -

-ectopic thymic tissue o 1 1 0o o0 2 o0 1 0 =

~-hypertropy, follicular

epithelium 4 0 1 9 8 0 0 0 2 10
-uyltimcbroanchial
ruminant/cyst 2 1 0 0 3 ] 1 3 1 c

Liver changes consisted of increased incidence and
severity centrilobular hypertrophy and vacuolation of
hepatocytes, ranging from 1/10 males and 0/10 females
at 80 ppm with minimal effect, 9/10 males and 6/10
females at 400 ppm with minimal or slight effect, but
10/10 males and 10/10 females predominantly with slight
or severe effects at 1600 ppm. This is obviously a
dose related effect for both incidence and severity.
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In the text of the report by the pathologist, it is
indicated that "the hypertrophied cells were enlarged
with an abundant amount of a dense, eosinophilic
cytoplasm. In some of the enlarged cells, the nucleus
also was enlarged and densely basophilic."

In “he thyroid, an increased incidence of follicular
cell hypertrophy was seen at the 400 and 1600 ppm
treated rats of both sexes. The investigators
suggested that the thyroidal effect was most likely a
secondary effect resulting from the liver changes.
Compounds which cause liver enzyme induction have been
known to increase the turnover of plasma thyroxin,
resulting in a stimulation of TSH.

Discussion:

The primary effect due to fenethanil in the diet of rats was
an increased incidence and severity of hepatocellular
hypertrophy and vacuolation, dose related for severity and
incidence in both sexes. The minimal dose for this effect to
occur in males was 80 ppm and in females it was 400 ppn.
Accompanying this change was an increase in size of the
livers indicated by increased weight at the 400 and 1600 ppm
doses in both sexes and "prominent lobular architecture" at
1600 ppm in both sexes with brown discoloration in the
females at 1600 ppm. Other effects apparently associated
with liver toxicity at the 1600 ppm dose were decreased
triglycerides and increased cholesterol in both sexes,
increased gamma glutaryl transferase in males. 1In the
thyroids increased incidence of follicle cell hypertrophy was
seen in both sexes treated with 400 and 1600 ppm of the
compound. These thyroidal effects were considered to be
secondary to the hepatocellular hypertrophy and the liver

-enzyme inducing effects.
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DATA EVALUATION REPORT

Stud e: 3-Month Dietary, Mouse Caswell No.: 723Q
Guideline: 82-1 HED Project No.: 9-1381A
Test Material: Fenethanil MRID No.: 410735-03
Synonyms: RH-=7592 Iden. No.: 707-EUP-RER

study Number: 87R-090

Sponsor: Rohm & Haas Company
Spring House, PA 19477

Testing Facility: Rohm & Haas
Toxicology Department

Title of Report: Three-Month Dietary Toxicity Study in Mice

Authors: J.C. Harris, Principal Investigator, G.A. Hazelton,
Ph.D., Study Director

Report Issued: July 8, 1988

Conclusions _and Recommendations: (Summary)

Technical grade RH-7592 of 96.4% purity was administered for
3 months at doses of 0, 20, 60, 180, and 540 ppm. No mortalities
or decrease in body weight gain was seen at any dose level.
Increases in serum enzymes associated with liver toxicity,
including SGOT and SGPT were observed in males receiving 180 and

R e e o R i % - -

weight were recorded for males at 180 ard 540 ppm and in females
at 540 ppm. A dose related increased incidence and severlty of
centrilobular or diffuse hepatocyte hypertrophy was seen in males
at 60 ppm and higher and in females at 180 and 540 ppm. Other
changes in liver histopathology were also noted. The
investigators considered these liver changes to be associated
with "enzyme induction.®

- NOEL = 20 ppm (3.8 mg/kg/day in males, 5.7 mg/kg/day in
females)

- LEL = 60 ppm {(11.1 mg/kg/day in males, 17.6 mg/kg/day in
females)
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Based on centrilobular or diffuse hepatocytes hypertrophy.
Core Classification: Minimum

We are of the opinion that a MTD for a mouse carcinogenicity
study cannot be selected from the data of this 3-month mouse
study.

A. Materials:

1. Test Compound: RH-~7592 (RH-57,592), Description: Off
white solid, Lot No.: EG-1442, Purity: 96.4%,

2. Test Animals: Species: Mouse, Strain: CRL:CD-1 (ICR)BR
Age: 6 weeks, Weight: 21.8 to 26.2 g, Source: Charles
River, Fingston, NY. ‘

B. Study Design:

1. Animal Assiganment - Animals were assigned 1 per cage to
the following test groups:

Dose in Main Study
Test diet . 3 Months
Group (ppm) Male Female
1 Cont. 0 10 10
2 20 10 10
3 60 10 10
4 180 10 10
5 540 10 10

2. Diet Preparation - Diet was prepared biweekly and stored
at room (75°F) temperature. Samp.es cf treated food were
arnalyzed for stability of the first diets mixed 18 days
after preparation and s.:orage at room temperature.
Determlnatlons of concentratlon in all four dlefs were

2 - . .
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test on all four diets was performed only for the first
preparation (week 1) by analysis of dietary samples
collected from top, middle, and bottom of feed
containers.

Results - Dietary levels found by analyses were in
agreement with nominal concentrations in all four diets,
ranging between 92 to 112 percent of target at all six
time periods when performed. 1In the homogeneity test,
the levels found at analyses were between 94 to 105
percent of nominal concentration in all four diets.

3. Animals received food and water ad libitum.

2
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statistics - The following procedures were utilized in
analyzing the numerical data: Bleccd cell counts such as
white cells, differential data etc., body weights, feed
consumption, and clinical chemistry data were transformed
using a square root function prior to analysis. Analysis
of variance (or covariance) was used to assess presence
or absence of an overall treatment effect. Group means
were compared using least square means, and if signifi-
cant, comparisons between control and exposed group were
calculated by Dunnett's t-test using P<0.05 or less.

Compliance

- A signed statement of Confidentiality Claim was
included.

- A signed statement of compliance with EPA's GLP was
provided.

- A signed Quality Assurance Statement was provided.

Methods and Results:

1.

A e vmadde At

Observations - Animals were inspected daily for signs of
toxicity and mortality. Physical examinations were
performed weekly starting one week before treatment.

Toxicity/Mortality (survival)

No deaths occurred. No treatment related signs were
observed during the entire 3 months of the study.

Body Weight - Animals were weighed weekly during the
entire study.

m—m N Ae by s e

No compound related differences were seen at anv dose

- e wms
P S I A adhad o™ diig

3.Food Consumption and Compound Intake - Consumption
was determined and mean daily diet consumption was
calculated. Efficiency and compound intake were
calculated from the consumption and body weight gain
data. No compound related effect on feed intake at any
dose level was evident ~nd there was no effect on food
efficiency.

31
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Mean compound intake calculated over the entire 3 months
of this study was summarized as follows:

3 Monta Mean Intake

Dietary (mg/kg/day)
Group conc. ppm Males Females
2 20 3.8 5.7
3 60 11.1 17.6
4 180 28.6 50.4
5 540 99.1 139.2
4. oOphthalmological Examinations - Were not performed.
5. Blood was collected at termination from the orbital sinus

for hematology and clinical analysis from all animals.
The CHECKED (X) parameters were examined.

Q.

Hematology

D4 bd e D XK

Hematocrit (HCT)*

Hemoglobin (HGB)*

Leukocyte count (WBC)*

Erythrocyte count (RBC)*

Platelet count*

Blood Clotting Measurements
(Thromboplastin time)
(Clotting time)
(Prothrombin time)

D b4 M

Leukocyte differential count*
Mean corpuscular HGB (MCH)

Mean corpuscular HGB conc. (MCHC)
Mean corpuscular volume (MCV)
Reticulocyte count

Red blocd cell morphology

*Required for subchronic and chronic studies.

No effect was evident for either sex at any dose level.

b. Clinical Chemistry
X X
Electrolytes: Other:
X| Calcium* X| Albumin#*
Chloridex* X| Blood creatinine*
Magnesium* X! Blood urea nitrogenx*
L e Tl et St Ty T e b et & ¢
| Potassium= {X| Globulins
] Sodium#* X| Glucose#*
Enzymes: X| Total Bilirubin=*

X| Alkaline phosphatase X| Total Serum Protein#*
Cholinesterase X| Triglycerides
Creatinine phosphokinase* Serum protein electrophoresis
Lactic acid dehydrogenase X| A/G ratio

X| Serum alanine aminotransferase (also SGPT)*

X| Serum aspartate aminotransferase (also SGOT)*
gamma glutamyl transferase
glutamate dehydrogenase

*Required for subchronic and chronic studies.

e}
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BUN was elevated in treated males at 20 (P<0.05) and
540 (P<0.05) ppm but not in treated female groups.
There was no dose response relationship and no
histopathology changes in the kidney, therefore the
suggestion that this is not treatment related was made.
SGOT levels were elevated in males at 180 (P<0.05) and
540 (P<0.05) ppm and in females at 540 (n.s.) ppm,
apparently dose related and SGPT was elevated in 540
ppm treated males (P<0.05) and females (n.s.).

6.
week prior to necropsy.
examined.

X X
Appearance#*, color, clarity X
Volume#* X

X| Specific gravity* X

X| pH X

X| Sediment (microscopic)#*

X| Protein=*

X| color/clarity

*Required for chronic studies.

No effects were noted.

Urinalysis°® - Urine was collected from fasted animals 1
The CHECKED (X) parameters were

Glucose*
Ketones*
Bilirubin#*
Blood#*
Nitrate
Urobilinogen

7. Sacrifice and Patholoqy - All animals that died and that
were sacrificed on schedule were subject to gross patho-
logical examination and the CHECKED (X) tissues were
collected for histological examination. The (XX) organs
in addition were weighed. Organ weights were presented
as absolute and relative to body weights. Means & SD
were given in Table 6 of the report.

X X , , ,
Vel i ST e ARl e MTuroiogIl

Tongue X |Aorta=* X¥X|Brain*
¥X|salivary glands* XX |Heart* X |Periph. nervex*
X {Esophagus#* X |Bone marrow* X |{Spinal cord (3
X! Stomach#* X |Lymph nodes* levels) *
X | Duodenum* X |Spleen* X |Pituitary=*
X | Jejunum* X |{Thymus#* X |Eyes (optic n.)=*
X|Ileum#* Urcgenital Glandular
X|Cecum* XX|Kidneys* | XX | Adrenals*
X|{Colon* X |Urinary bladder* | |Lacrimal gland
X|Rectum* XX |Testes* |X |Mammary gland#
X|Liver* X|Epididymides |X |Parathyroids#*
X|Gall bladder* X |Prostate |X |Thyroids*

5
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| X| Pancreas¥* |X |Seminal vesicle Other
Respiratory |XX|ovaries* |X |Bone*
XiTrachea¥* X |Uterus* X |skeletal muscle*
‘XlLung* IX lVagina Ix ISkin*
Nose |X]All gross lesions
Pharynx and masses*
Larynx

*Required for subchronic and chronic studies.

a. Organ weight - The data were presented as grams for
each organ weight with only three decimals. Even the
adrenals, with group mean absolute weights as low as
0.002 g in males and 0.009 g in females, were
obtained in grams with only three decimals. We
consider the weights obtained for adrenals and
ovaries as invalid. These organs with such low
absolute weights in mice should have been presented
in milligrams with one or two decimals or in grams
with four or five decimals.

The only organ weight that appeared to have been
affected was the liver where there was an increase in
both absolute and relative weights in the males
receiving 180 (P<0.05) and 540 (P<0.05) ppm, and in
the females receiving 540 (P<0.05) ppm. This effect
in males appeared to be dose related as shown in the
table which follows.

Liver Weights After 3 Months of Dosage

Dose Males Females
ppm Absolute + SD Relative Absolute Relative
0 2.003 * 0.224 5.15 1.615 * 0.159 5.39
20 2.111 * 0.202 5.42 1.595 %= 0.256 5.36
60 2.079 %+ 0.202 5.44 1.607 * 0.157 5.37
180 2.258 + 0 78A* 5 Sex . 1. 727 kb oo1n7 < an =
CLmn e i30S L UCLLTTA S T8.00% 0 TL.uly T U 1oue 6.0u%"

b. Gross Pathology ~ No gross changes were evident in
either sex.

c. Microscopic Pathology - Complete histopathology on
organs listed above was performed for all 10 control
and 540 ppm treated animals on test. 1In addition,
kidneys, livers, lungs, and testes of animals in all
five groups were examined microscopically. Uteri of
two to four animals in the groups receiving lower
doses ware examined.
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Compound related changes were observed only in the
livers of the 60, 180, and 540 ppm treated males and
in the 180 and 540 ppm treated females. The
following is extracted from Table 8 of the
applicant's report which summarizes the liver changes
observed by the pathologist. :

Sex Males Females
Dose (ppm) 0 20 60 180 540 0 20 60 180 540
LIVER:
NO. EXAMINED 10 10 10 10 10 10 10 10 10 10
No. NORMAL 7 8 6 5 o 8 10 7 6 0
~-hypertrophy, hepatocytes,

centrilobular, minimal 1 0 3 4 0 0 0 o 3 1
-hypertrophy, hepatocytes,

centrilobular, slight 0 1 0 0 5 0 0 0 0 7
-hypertrophy, hepatocytes,

centrilobular, moderate 0 0 0 1 4 0 0 0 0 0
-hypertrophy, hepatocytes,

centrilobular, marked 0 0 0 0 1 0 0 0 0 0

Total Incidence 1 1 3 5 10 0 0 0 3 8

-hypertropany, hepatocytes,

diffuse 0 0 0 0 0 0 0 0 0 2
~extramedullary

hematopoiesis, focal 1 0 0 0 0 C 0 0] 0 0

-infiltration, mixed
inflammatory cell,
multifocal

-infiltration, mono-

[
o
o
(=]
(o]
(]
o
(o]
Q
o}

nuclear-cell, multifocal 2 2 0 0 2 1 0 3 1 3
-microgranuloma(s) 0 0 1 0 0 0 0 0 0 0
-necrosis, focal 0 0 0 0 2 0 0 0 0 1
-necrosis. sincle-cell 0 0 n9 1 a0 e 2 2 ‘
Aememe it yEEroTLOR, DILT O ST T : -~ =

duct, focal o 0 0 0 0 1 0 V] o] 0
-vacuolation, hepatocytes,

periportal/perilobular 0 0 0 0 3 0 0 o 0 7

chief findings in the liver were centrilobular or
diffuse hepatocellular hypertrophy with a dose
related increased incidence and severity in males at
60 ppm and higher in females at 180 and 540 ppm. 1In
the 540 ppm group, three males and seven females had
periportal and perilobular hepatocyte vacuolaticn
which the pathologist on the study considered to be
associated with hypertrophy. Other effects noted
were focal necrosis in two males and cne female cn
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540 ppm and single cell necrosis in one male at 150
ppm and one male at 540 ppm.

The pathologist on the study was reported to be W.
Ray Brown, D.V.M., Ph.D., veterinary pathologist from
Veterinary Pathologists Service. The pathology
report was dated August 24, 1987.

Supplementary Informa;ion

Appendix J of the submitted report contains detailed
summary results of a 2 week range-f£finding study.

Doses administered to five mice of each sex per group
for 2 weeks were 0, 100, 250, 500, and 1000 ppm.
Blood collected at necropsy was examined only for
SGPT. Liver weights and liver histopathology were
evaluated.

No change in body weight (or decrease in food intake)
attributable to treatment were observed over the 2
weeks. Mean liver weights, expressed in absolute and
relative weights as percent of control, were
increased at the two highest dose levels in both
sexes (no statistics). Although an increase in SGPT
was observed in 250 ppm treated females, this finding
was considered incidental since this was the only
group with such an increase and no dose-response
relationship.

Gross Pathology - At 1000 ppm, all five males and two
females had enlarged livers with "prominent lobular
architecture" and/or tan in color. Such changes were
also seen in two males on the 500 ppm dose.

Histopathology - Liver changes predominantly seen was

hypertrophy of centrilobular hepatocytes moderate to

severe in all five males of the highest dose, and
1142 4o madaratoin four-malas . At ROS phe . T

.
- oo b4

fewaies, chese liver chaiyes weré aiso  seen in all.
five receiving 1000 ppm and in three out of five
receiving 500 ppm but in both groups they were
classified as "minimal to mild" in both groups.
Other changes were also seen in the females such as
necrosis in individual hepatocytes, characterized by
l1iver cells with intensely eosinophilic cytoplasm and
pyknosis or karyorrhexis of the nucleus. Periportal
vacuolation of hepatocytes was increased in the 500
and 1000 ppm treated males and females, also seen in
two males and one female at 250 ppm. Liver changes
were considered to be more severe in males than in
females of the same treatment group.
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The NOEL in this preliminary range finding study was
250 ppm (20 mg/kg/day in males, 37 mg/kg/day in
females) .

Discussion:

The liver appeared to be the only organ for which compound
related changes were evident. This included increases in
liver weight at 180 and 540 ppm in males (dose related) and
an increase in liver weight at 540 ppm in females.
Microscopic changes were also seen in liver that were
compound related with a dose-response relationship in
incidence and severity in males between 60 and 540 ppm and in
females at 180 and 540 ppm. Details of the liver
histopathology changes are described above under Microscopic
Pathology (page 7).

Other indications of liver toxicity included increases in
SGOT in males at 180 and 540 ) pm and in females at 540 ppm.
SGPT was also elevated in males and females of the 540 ppm
treated group. Males appear to be more sensitive to liver
changes than females. :

Ther